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DETAILED ACTION 



Election/Restrictions 

Applicant's election of claims 1-17 and 30-31 in the reply filed on 1 1/19/2004 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 



Claim Objections 

Claims 1 1 and 12 are objected to because of the following informalities: "a level" 
should be - the level-. Appropriate correction is required. 



Claim Rejections - 35-8 USC § 102 

The following is a quotation of the appropriate paragraphs of 35-8 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-8, 14, 17 and 30 are rejected under 35-8 U.S.C. 102(b) as being 
anticipated by Numata et al.. 

Regarding claim 1 , Numata et al. discloses on figures 5-8 a semiconductor 
structure formed on a substrate 112 comprising a first rigid dielectric layer 1 18; a first 
non-rigid dielectric layer wiring level 116 formed on the first rigid dielectric layer having 
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at least one interconnect 1 14; a second rigid dielectric layer 118 (upper layer 118) 
formed on the first non-rigid dielectric wiring level; and a structural securing means 114 
(note that a so-called structural securing means is merely a label such that element 114 
of Numata et al. can be labeled as a structural securing means) associated with the 
non-rigid dielectric wiring level 1 16 for preventing a portion of the first or second rigid 
dielectric layers adjacent the interconnect from de-layering from the interconnect. 

9 

Regarding claim 2, Numata et al. discloses on figures 5-8 the structural securing 
means 114 comprises at least one dummy fill shape in proximity to the interconnect 
having a coefficient of thermal expansion (CTE) better matched to the first and second 
rigid dielectric layer than that of the non-rigid dielectric wiring level. 

Note that element 1 14 is formed of alloy of copper (table 1 ), the first and second 
rigid dielectric 1 1 8 formed of silicon dioxide (table 1 ) and the non rigid dielectric layer 
1 16 formed of fluorinated silicon oxide (table 1). As such, the coefficient of thermal 
expansion of alloy of copper is better matched to silicon dioxide than to fluorinated 
silicon oxide. 

Regarding claim 3, Numata et al. discloses on figures 5-8 the at least one 
dummy fill shape 1 14 is one of an alloy predominately composed of copper (table 1). 

Regarding claim 4, Numata et al. discloses on figures 5-8 an effective CTE of a 
region of the first non-rigid dielectric wiring level 1 16 is reduced in proportion to a 
density of the at least one dummy metal fill shape. Note that the dummy fill shape is 
formed within the non-rigid dielectric wiring level, and therefore, the effective CTE of a 
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region of the first non-rigid dielectric wiring level should be reduced with the presence of 
the dummy metal fill shape (a different material). 

Regarding claim 5, Numata et al. discloses on figures 5-8 the structural securing 
means 114 are a plurality of dummy fill shapes aligned in rows and columns about the 
interconnect. 

Regarding claim 6, Numata et al. discloses on figures 5-8 the structural securing 
means 1 14 is matched to an overall average local metal density such that CTE 
mismatch stresses and deflections are substantially toward zero. The device of Numata 
et al. would function in the same manner since it encompassed the same structure and 
material as the claimed invention. 

Regarding claim 7, Numata et al. discloses on figures 5-8 the structural securing 
means 114 reduces temperature driven stress. The structural securing means is metal 
that conducts heat and relieves heat driven stress accordingly. 

Regarding claim 8, Numata et al. discloses on figures 5-8 the structural securing 
means 1 1 4 inhibits deflecting of the first and second rigid dielectric layer 118. 

Regarding claim 14, Numata et al. discloses on figure 8 the structural means 114 
are dummy fill shapes arranged in a staggered offset pattern surrounding interconnect. 

Regarding claim 17, Numata et al. discloses on figure 8 the structural securing 
means 1 14 are plurality of square shaped fill dummy shapes arranged in a staggered 
pattern in the first non-rigid dieiectric wiring level 116. 

Regarding claim 30, Numata et al. discloses on figures 5-8 a process of forming 
a semiconductor structure comprising forming a first rigid dielectric layer 118; forming a 
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first non-rigid dielectric layer wiring level 1 16 on the first rigid dielectric layer having at 
least one interconnect 1 14; forming a second rigid dielectric layer 118 (upper layer 118) 
formed on the first non-rigid dielectric wiring level; and forming a plurality of dummy 
metal fill shapes 114 (note that a so-called structural securing means is merely a label 
such that element 114 can be labeled as a structural securing means) in the non-rigid 
dielectric wiring level in proximity to the interconnect for preventing a portion of the first 
or second rigid dielectric layers adjacent the interconnect from de-layering from the 
interconnect. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9-14, 17, 31 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Numata et al. as applied to claims 1 and 30 above. 

Regarding claim 9, Numata et al discloses on figures 5-8 substantially all the 
structure set forth in the claimed invention except the interconnect having a line width 
from 0.1 microns to grater than 1 micron. However, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify Numata et al. by 
having the interconnect having a line width from 0.1 microns to grater than 1 micron for 
the purpose of providing a specific layout of a semiconductor structure, since it has 
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been held that where the general conditions of a claim are disclosed in the prior art 
discovering the optimum or working ranges involves only routine skill in the art. In re 
Alter, 105 USPQ 233. 

Regarding claim 10, Numata et al discloses on figures 5-8 substantially all the 
structure set forth in the claimed invention except a minimum spacing between the 
dummy fill shapes being one to four times a maximum spacing for the level. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Numata et al. by having a minimum spacing between the dummy fill 
shapes being one to four times a maximum spacing for the level for the purpose of 
providing a specific layout of a semiconductor structure, since it has been held that 
where the general conditions of a claim are disclosed in the prior art discovering the 
optimum or working ranges involves only routine skill in the art. In re Aller, 105 USPQ 
233. 

Regarding claim 1 1 , Numata et al discloses on figures 5-8 substantially all the 
structure set forth in the claimed invention except a minimum spacing between the 
dummy fill shapes being equal to a minimum spacing width for the level. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Numata et al. by having a minimum spacing between the dummy fill 
shapes being equal to a minimum spacing width for the level for the purpose of 
providing a specific layout of a semiconductor structure, since it has been held that 
where the general conditions of a claim are disclosed in the prior art discovering the 
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optimum or working ranges involves only routine skill in the art. In re Aller, 105 USPQ 
233. 

Regarding claims 12 and 31, Numata et al discloses on figures 5-8 substantially 
all the structure set forth in the claimed invention except a density of the dummy fill 
shapes being between approximately 45% and 50%. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Numata et al. by having a density of the dummy fill shapes being between 
approximately 45% and 50% for the purpose of providing a specific layout of a 
semiconductor structure, since it has been held that where the general conditions of a 
claim are disclosed in the prior art discovering the optimum or working ranges involves 
only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 13, Numata et al discloses on figures 5-8 substantially all the 
structure set forth in the claimed invention except a width and length of the dummy fill 
shape being 3X a minimum line width of the interconnect. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Numata et al. by having a width and length of the dummy fill shape being 3X a minimum 
line width of the interconnect for the purpose of providing a specific layout of a 
semiconductor structure, since it has been held that where the general conditions of a 
claim are disclosed in the prior art discovering the optimum or working ranges involves 

4 

only routine skill in the art. In re Aller, 105 USPQ 233. 
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* 

Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Numata et al. as applied to claim 1 above, and further in view of Wang et al. 

Regarding claim 15, Numata et al. discloses on figures 5-8 substantially all the 
structures set forth in the claimed invention except the first non-rigid dielectric wiring 
level being a low k dielectric siloxane based semi-organic layer. Note that Numata et al 
teaches that the first non-rigid dielectric wiring level 1 16 is organic spin on glass. Wang 
et al teaches that the dielectric layer can be alternatively formed of spin on glass or 
siloxane based semi-organic ([0100]). In view of such teaching, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Numata et al. by having the first non-rigid dielectric wiring level being a low k dielectric 
siloxane based semi-organic layer for the purpose of providing a specific application to 
a semiconductor structure. 

Regarding claim 16, Numata et al. discloses on figures 5-8 the first and second 
rigid dielectric layer 118 contain silicon oxide based glass (table 1). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571 ) 272-1664. The fax phone number for 
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the organization where this application or proceeding is assigned is (703) 872-9306 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). . /j 
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December 10, 2004. 




ALLAN R. WILSON 
PRIMARY EXAMINER 



